The study analyses the development of Hungarian rural sub-regions. After the delimiting of the countryside, we focus on the academic literature of endogenous regional development. There are many approaches to the theory and, thus, there are differences and similarities between the key factors of the theory. We synthesize these forms of capital to create a conceptual framework that can serve as a basis for quantitative analyses. We propose our own measuring system and a model to reveal the relations among endogenous capital factors in the framework of a descriptive analysis, relying on the theory of endogenous development. Furthermore, we propose a model that explains development, and includes latent variables symbolising the forms of capital. We then examine the model using a partial least squares path analysis. The results show that the various forms of capital thought to be relevant in the literature are not all included in the regression model. This shows and helps us to understand the connections between forms of capital, although the model is only valid in a rural context. Furthermore, we find that the relations between the forms of capital vary considerably over time.
Introduction
Despite the fact that rural areas in East-Central Europe struggle with many difficulties, in a wider context of the countryside, we can discuss numerous changes. In the past few decades, the theory of endogenous development has come to the fore in spatial development and regional policy, and has gained relevance in a rural context. However, in the case of the countryside, the emphases are slightly different.
Nevertheless, empirical analyses of the popular theory of endogenous development, including probably the most popular concept of territorial capital, place cities Regional Statistics, Vol. 7. No.1. 2017: 090-114; DOI: 10.15196/RS07106 or territorial units on a particular hierarchical level. These analyses either neglect the countryside, or place minimal focus on them.
Today, endogenous development is a highly valued branch of development theory. Concerning the notion itself, Lengyel states that "…endogenous, in economics, means the factors which are not inherited ("not born of God") but created consciously by economic activities. In regional science the bottom-up organised public actions and initiatives, which are based on consciously created local facilities are regarded as endogenous" (Lengyel 2012, p. 145) .
The utilization of local facilities is sometimes ambiguous, which can cause significant disadvantages. The appreciation of undercover facilities mentioned above highlights the real problem with the devalued Hungarian countryside. Capello et al. (2009) believe that at least two conditions are essential. The first is local production and the appropriate utilization of knowledge. The second is territorial capital, which respects the specialities of a given region.
Our aim is to analyse the interaction among forms of capital in terms of endogenous development. We focus on the rural sub-regions of Hungary, which we investigate using partial least squares (PLS) path analysis. However, we first clarify the term 'rural' and its relevant data.
Countryside and delimitation
The countryside is a unique territory that differs from urban settlements, and has special characteristics that are determined by the settlements, economy, and society surrounding it. Rural areas have an irreplaceable economic, social, cultural and ecological importance (Perlín-Simciková 2008) . That the functions of rural territories do not only serve trade in the suburbs, agriculture, and tourism was first mentioned in a regional development document (EC 1999) more than a decade and a half ago. This statement is even more relevant today, because most of the cultural and biological diversity of the European Union can be attributed to such territories.
In order to define rural territories, we base our analysis on the Hungarian system of sub-regions, and use the recommendations of Csatári (2001) . As such, we can categorize Hungarian minor territorial units using the urban/rural index; that is, we determine the ratio of residents in territories with a density below and above 120 people/km 2 .
The urban/rural index considers 106 territorial units to be rural, although the features of these areas do vary. However, this is a widely accepted method, note that each rural area includes one or more cities. 
Theory of endogenous development
Next, we determine the relevant forms of capital in the context of endogenous development. However, we first briefly describe the theory of endogenous development, which is based on the notion of development.
"The concept of development, according to its most general interpretation, means the process which leads from a lower standard to a higher one" (Szentes 2011, p. 13) . Szentes (2011) highlights that the theory of development has had diverse interpretations over time, and particularly in the recent past, depending on the branch of social science in which it is applied. The definitional problem is also mentioned by Todaro and Smith (2009) , who claim that without a certain level of agreement, we cannot carry out quantitative analyses or determine the development within a country. The authors add that the strict economic definition of development refers to long-term income per capita growth that enables a faster output than the population growth of a nation.
According to Benko (1997) , endogenous development appeared in the late 1980s, although the author refers only to industrial and urban regions in his study. Stimson et al. (2011) claim that the past few decades have seen a shift from exogenous to endogenous facilities. Supporting this finding, Lengyel (2012/a) Then, Capello's (2007 Capello's ( , 2011 view is that endogenous development depends on a regions' constitution, which is a socio-economic and cultural system defining the success of local economy via the elements of entrepreneurial skills, local factors of production (labour and capital), and contact management of local actors, which increasingly contribute to the creation of knowledge.
These conditions are important, because several statistically significant territorial differences should not be attributed to the inefficient use of the classic factors of production, such as capital and labour, but rather are the result of more deeply rooted regional problems, such as local geographical facilities, openness, creativity, and entrepreneurial milieu (Capello et al. 2009 ). Capello and Nijkamp (2011) mention social opportunities, a healthy environment, and high-quality education as factors determining the regional aspect of economic development.
In order to determined the importance of each form of capital, we consider a wide selection, from which we choose those that are the most appropriate (see Table 1 ). Rechnitzer (2016)
Source: Own creation; based on Tóth (2013, p. 44.) The most frequent and important forms of capital, which we attempt to include in our model, are the following: fixed capital, human capital, social capital, natural capital, cultural capital, relational capital, and infrastructural capital 1 .
It is a common attribute of the forms of capital that they are all highly relevant in the rural context, where they appear in a special form. The role of the classic form of capital is unambiguous, and the importance of natural capital to rural areas is self-evident.
The table shows that the same elements are mentioned in several endogenous models as key factors. For example, fixed capital stock appears in many theories, and human capital is important as well. Social capital, natural capital, built capital, and cultural and relational capital are also important. Thus, we treat these as the fundamentals of our quantitative analysis.
Note that we partly agree with Jóna (2013) , who adapts Camagni's conception into seven elements. While we interpret the forms of capital in Table 1 , we also include natural capital, because the cell in the bottom, left corner of the table can be understood as a natural resource in Camagni's (2008) system.
See Table 2 for a brief summary of these elements. (2012) Jóna (2013) Tóth (2013) Human capital 'Human capital refers to the set of skills, competencies, abilities owned by the individuals' (Camagni et al. 2011, p. 6) .
Data belonging to education, tertiary education, research and development, culture Data belonging to culture Jóna (2013) Relational capital Relational capital is described by Sik (2006, p. 77.) , based on two conditions, who states '…it is capable to co-create goods and services meanwhile it does not transform itself; moreover to produce relational capital it is necessary to make sacrifices in the hope of future success (which can be failure, so it is a hazardous investment)'.
Turnout in elections, exporting ability, level of openness, amount of active spin-off companies, minorities, figures of telecommunication, nonprofit organizations, data belonging to clubs for senior citizens
Brasili et al. (2012) Jóna (2013) Tóth (2013) Source: Own creation
Note that we regard to Table 2 , the quantitative approach of fixed capital assets was not clear, despite our studying the literature. Thus, we decided to create two separated forms: private fixed capital, which expresses individual wealth, an entrepreneurial milieu, which reflects the wealth of companies.
PLS path analysis -original model
In this section, we attempt to determine the importance of each selected form of capital using a PLS path analysis. Moreover, we investigate the interactions among the forms of capital and their effect on development. It is important that we do so in order to allow for temporal and spatial changes. With the help of a PLS path analysis, we run a factor and a regression analysis simultaneously, enabling us to analyse the direct and indirect effects among the latent variables (Henseler 2010 , Kazár 2014 . The advantage of the PLS method is that it can be used in the case of small samples and nonnormal distributed variables (Hair et al. 2012) . To analyse the relations between latent factors, we used a PLS path analysis with SmartPLS 3. We use a regression model based on the created latent variables. The results show the weight and importance of each factor in the Hungarian countryside. Then, we investigate the effects of the abovementioned elements on a simplified concept of wellbeing, interpreted as private fixed capital 3 . Note that our model has an aim of confirmation. As Münnich and Hidegkuti (2012) describe we supervise the relevancy of used data because the links between them are hypothetical. The PLS path model has an inner and outer part. The inner model can be understood as a collective of the latent variables, and the interactions among them. The outer model contains the elements (indicators) of each factor. The variables towards the top of the inner model (Figure 2 ) are non-material elements, and those towards the bottom denote material elements.
For all three years, we construct an original model of dependencies (Figure 2 ). We assume that cultural, human, and relational capital shape social capital directly. Furthermore, we assume that social capital has the same effects on private fixed capital and the entrepreneurial milieu, and that relational capital is shaped by cultural capital. Moreover, we hypothesize that infrastructural capital has a direct and significant effect on private fixed capital and the entrepreneurial milieu. Natural capital also forms part of the entrepreneurial milieu. In order to describe the latent constructions, we first examine the internal consistency, which can be measured by Cronbach's alpha. A value of 0.6 or higher can be accepted. When the PLS algorithm is applied, Cronbach's alpha often underestimates the level of internal consistency, because it assumes the equality of loadings. In order to solve this problem, the composite reliability indicator is applied, which considers the differences among the loadings. In this case a value of 0.7 or higher can be accepted (Kovács-Bodnár 2016) . In our examination, these conditions were satisfied (see Table 3 ). Convergent and discriminant validity were used to examine the validity of the latent constructions. Convergent validity, which is a measure of the extent to which the variables in a set can be considered representatives of the same latent variable, can be measured by the average variance extracted (AVE). Here, a value of 0.5 or higher can be accepted (Henseler et al. 2009 ). Most previous studies evaluate discriminant validity using the Fornell-Larcker criteria, and than examining the cross-loadings. However, Henseler et al. (2015) provide examples, based on Monte-Carlo simulations, of when these results are false. They suggest an alternate approach, namely, heterotrait-monotrait (HTMT) correlation ratio (Table 4) .
We find that all of the investigated factors have satisfactory test values, except for two of the AVE values. However, although these two AVE values do not reach the expected limit (0.5), but the gap is negligible. Furthermore, the lowest AVE value represents a correlation over 0.69 and, thus, it fits. Composite reliability and HTMT each have one test value under the required level, but these do not cause any problems. Therefore, we include them in our model.
PLS path analysis -the final model
After testing the latent variables, we focus on the direct relations of the model in order to determine their significance levels. In using the PLS method, we cannot investigate the significance levels of path coefficients directly. Therefore, we use bootstrapping with a high number (5000) of subsamples (see Table 5 ). Note that the special indicators of social capital indicate that greater values express higher underdevelopment. Note that we had to run many tests before the final model was complete. This was necessary because a path indicated as not significant in a given model can be significant in a different model if the paths are changed. The opposite may be true as well. Table 5 shows the significant path between infrastructural capital and private fixed capital, but this is not included in the model for 2009 (Table 6 ). The pvalues for 2011 and 2013 are shown in Annex II. After rejecting non significant direct paths, private fixed capital is described by six forms of capital, either directly or indirectly, in the final model and in all three years: two material forms of capital (entrepreneurial milieu, infrastructural capital), and four non-material forms of capital (cultural capital, human capital, social capital, relational capital). It is interesting that natural capital, which had satisfactory test results, has no significant connections to other forms of capital. Nevertheless, the factor is included in the model because this separation can be found as a scientific result.
Similar to the renewed pyramidal model of regional competitiveness (Lengyel 2015 , Lengyel-Szakálné Kanó 2012 , we identify the success determinants, main factors, and the target in our model (Figure 3) . Cultural, relational, human, and infrastructural capital are success determinants, whereas social capital and the entrepreneurial milieu can be defined as the main factors of the model. The target is embodied by private fixed capital, of course.
In 2009 (Figure 3 ), we find that cultural capital and human capital have an effect on social capital. The cultural factor has a weak impact, while the human element has a moderate influence. In addition, the human capital has a direct effect (R = 0.454) on entrepreneurial milieu. Moreover, this element moderately shapes private fixed capital, indirectly, through social capital and the entrepreneurial milieu ((-0.488) × (-0.611) + 0.454 × 0.326 = 0.446).
Infrastructural capital forms the entrepreneurial milieu directly, with a moderate effect (0.372), as well as private fixed capital. However, the latter indirect effect is rather weak (0.372 × 0.326 = 0.121).
Relational capital has a unique role in the model, because it has no effect on the other forms of capital. Cultural capital has a moderate effect on relational capital (0.507). Figure 3 Source: Own creation.
Social capital has a greater impact (-0.611) on private fixed capital, while the effect of the entrepreneurial milieu is much lower (0.326). More than two-thirds of the variance in social capital can be explained by the model, with the remainder (approx. 32%) determined by factors outside the model.
It is important to present the values of correlation. In analysing the data, we find there are moderate links between forms of capital. The connection between human and relational capital, and that between human and cultural capital are exceptions. In those cases, we refer to a lack of connection. Otherwise, there is a strong relation between private fixed capital and infrastructural capital (0.811). However, note that infrastructural capital has only an indirect effect on private fixed capital.
We have mentioned the specific nature of indicators of social capital. Thus, the positive correlation between the forms of capital is unambiguous (Table 7) . We use the same method as that of Hetesi and Révész (2013) in order to determine the degree of the direct and indirect affects of the latent variables on private fixed capital. Here, we find that the direct effects are equal to the path coefficients (Figure 3) , and that the direct and indirect effects are explained by the total effects (Table 8) .
In addition to the direct effects of social capital and the entrepreneurial milieu on private fixed capital, the target variable is shaped indirectly by cultural (0.21) and infrastructural capital (0.121).
In 2011 4 , we find the same interactions in our model. A comparison with 2009 shows that, the same paths have roughly the same weights. Natural capital has no significant connection to the other forms of capital, and relational capital is in the same position (Figure 4) . We find that four paths strengthened between the two years, but that these changes were negligible. The effect of human capital on social capital and on the entrepreneurial milieu has changed slightly, as has the effect of cultural on social capital. Three paths have weakened (e. g. the link between entrepreneurial milieu and private fixed capital), but again, the changes are not important. In conclusion, in 2011, the variance of private fixed capital decreased slightly, but the change was not important. Figure 4 Source: Own creation.
In 2013, we find a different picture ( Figure 5 ), with changes among the paths. The connection between infrastructural capital and the entrepreneurial milieu is no longer significant. Another notable change is that the capital of enterprise performance is formed by relational capital (0.196). The direct effect of infrastructural capital on private fixed capital (0.253) appears as a new path as well. In addition, human capital has an influence on cultural capital (0.205). Thus, the linkages of 2013 are the most similar to the theoretical dependencies of our original model (Figure 2 ). There are smaller changes among the significant paths identified earlier. For example, the effects of cultural capital on relational and social capital are negligible.
There is a weakening of the path between human and social capital. Moreover, both social capital and the entrepreneurial milieu shape the target variable with less of an effect. However, in 2013, the variance of private fixed capital has decreased (0.652). Private fixed capital being formed by social capital (-0.534) is the strongest effect, human capital (0.387) has the most robust indirect effect on private fixed capital.
The roles of the forms of capital in the model are clear because every element has a positive effect on private fixed capital. (As mentioned earlier, human capital includes specific indicators, which is why we find a negative sign.)
Future research should investigate the interaction, or the change of the interaction between endogenous forms of capital in a different context. Our model applies to the countryside, and is able to express rural characteristics well. We ran tests to adapt the model to an urban system 5 , but were unsuccessful owing to poor test values.
Regional Statistics, Vol. 7. No.1. 2017: 090-114; DOI: 10.15196/RS07106 Natural capital has extremely low test results, but it is self-evident in a metropolitan context. Three other forms of capital have poor AVE-values (see Table 9 ), while additional bias is also evident. Thus, we emphasize that using the model in an urban milieu can lead to improper conclusions.
We consider it helpful to compare our results to those of other studies. However, this comparison is limited owing to the lack of rural-centric analyses. Jóna (2013) analysed territorial capital, a more specific aspect of endogenous development, and examined the entire sub-region system of Hungary, while Tóth (2013) focused on the measurement of territorial capital in medium-sized Hungarian cities. Jóna's (2013) work is based on a multivariate regression analysis, and he describes the effects of the forms of capital on territorial capital. He finds that infrastructural and social capital had almost no effect on territorial capital between 2004 and 2010. In the same period, relational and cultural capital had the most remarkable impact.
Note that, in our assessment, social capital has the most important role in forming the dependent variable.
In his work, Tóth (2013) highlights the capital accumulation in Hungarian cities. His analysis is based on constructed material and non-material factors, and he focuses on the correlation coefficients.
Simplifying his statement slightly, there is a strong link between infrastructural and human-cultural capital. If we investigate the correlations between these forms of capital, we find a moderate-to-strong connection between infrastructural and human capital (2009: 0.672; 2011: 0.63; 2013: 0.642) , and a moderate connection between infrastructural and cultural capital. However, we find no causal links between the forms of capital, or that they are questionable.
Our findings, as well as those of Tóth (2013), and Jóna (2013) , show that the use of different territorial approaches may lead to different outcomes, even within similar frameworks.
Conclusions
In our paper, we attempted to measure the role of endogenous forms of capital in a rural context. The PLS path analysis approach is a novel tool within territorial research, especially if we focus on rural differences. With the help of the method, we showed the interactions between the various forms of capital, as well as their changes over time.
In our model, cultural, relational, human and infrastructural capital are defined as success determinants. The main factors are social capital and the entrepreneurial milieu, while the target variable is private fixed capital.
Investigating the potential of natural capital is left for possible future research. However, being able to determine the appropriate territorial context and level is significant. In our study, we developed a regression model applicable to rural areas, and used it to analyse the interactions between various forms of endogenous capital. Our findings will help to reveal data on the nature of the Hungarian countryside.
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